Co-expression of vascular endothelial growth factor and neuropilin-1 in ovine feto-placental artery endothelial cells.
Vascular endothelial growth factor (VEGF) is a key regulator for placental angiogenesis and vascular functions via activating two high affinity tyrosine-kinase receptors, VEGF receptor-1 (VEGFR-1) and -2 (VEGFR-2). Recently, a specific VEGF165 receptor, neuropilin-1 (NP-1), was also identified in endothelial cells and upon VEGF binding, NP-1, synergistically with VEGFR-2, enhances VEGF-induced cell proliferation and migration. To evaluate the role of VEGF and NP-1 in regulating fetoplacental angiogenesis and endothelial function, an ovine fetal placental artery endothelial (OFPAE) cell line was established. In this study, an OFPAE cell cDNA library was constructed. Two positive clones for VEGF and one for NP-1 were isolated from the OFPAE cell cDNA library, and their partial 3' sequences were identified. The sequence of VEGF cDNA insert had 98% homology to the reported ovine VEGF (GenBank accesssion # X89506). The partial NP-1 cDNA sequence included a portion of the protein coding region and a complete 3' untranslated region (UTR), and had 90% homology to human NP-1 (GenBank accession # AF016050). The predicted amino acid sequence of ovine NP-1 was 97-98% identical to human (GenBank accession # AAC12921.1), mouse (GenBank accession # NP_032763), and rat (GenBank accession # AAC53345.1) NP-1. Two CU-rich stabilizing and two consensus destabilizing elements 5'-AUUUA-3' were identified in the 3' UTR of ovine NP-1 cDNA sequence. These elements are the potential binding sites for mRNA-binding proteins which may regulate the stability of NP-1 mRNA. Expression of VEGF and NP-1 in OFPAE cells and fetal placentas was confirmed by Northern and Western blot analyses. Using PCR analysis, we also identified partial sequences of multiple VEGF isoforms (VEGF188, 183, 164, and 120) as well as VEGFR-1, VEGFR-2, and neuropilin-2 (NP-2) from the OFPAE cell cDNA library. These results indicate that multiple isoforms of VEGF are expressed in OFPAE cells. Moreover, we also identified, for the first time, a complete 3' UTR of NP-1 cDNA in any species. Together with expression of VEGF and VEGF receptors in OFPAE cells, we propose that there is an autocrine mechanism by which VEGF regulates fetal placental angiogenesis and other functions of endothelial cells.